Development and characterization of EST-SSR markers in the eastern oyster Crassostrea virginica.
Simple sequence repeat (SSR) markers were developed from expressed sequence tags (ESTs) in the eastern oyster (Crassostrea virginica). ESTs of the eastern oyster were downloaded from GenBank and screened for SSRs with at least eight units of dinucleotide or five units of tri-, tetra-, penta-, and hexa-nucleotide repeats. The screening of 9101 ESTs identified 127 (1.4%) SSR-containing sequences. Primers were designed for 88 SSR-containing ESTs with good and sufficient flanking sequences. Polymerase chain reaction (PCR) amplification was successful for 71 primer pairs, including 19 (27%) pairs that amplified fragments longer than expected sizes, probably due to introns. Sixty-six pairs that produced fragments shorter than 800 bp were screened for polymorphism in five oysters from three populations via polyacrylamide gels, and 53 of them (80%) were polymorphic. Fifty-three polymorphic SSRs were labeled and genotyped in 30 oysters from three populations via an automated sequencer. Five of the SSRs amplified more than two fragments per oyster, suggesting locus duplication. The remaining 48 SSRs had 2 alleles per individual, including 11 with null alleles. In the 30 oysters analyzed, the SSRs had an average of 9.3 alleles per locus, ranging from 2 to 24. Forty-three loci segregated in a family with 100 progeny, with nine showing significant deviation from Mendelian ratios (three after Bonferroni correction). Seventy percent of the loci were successfully amplified in C. rhizophorae and 34% in C. gigas. This study demonstrates that ESTs are valuable resources for the development of SSR markers in the eastern oyster, and EST-derived SSRs are more transferable across species than genomic SSRs.